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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently relieve a defect by generating an ECO parity bit for 
storage data, storing them in a memory cell, relieving the defect in a bit cell with the error 
detection/correction of the data and preferably relieving the defect in the memory cell of the 
parity bit with a redundant circuit. 

SOLUTION: A memory array part is divided into 16 pieces of memory mats, and is constituted 
so as to be provided with capacity of nearly 64 M bits in all and to input/output the data in 137 
bits. An ECC circuit is arranged between the memory array part and an input/output part, and 
the parity bit of an expansion humming code consisting of 9 bits is generated to be stored in 
1 37 pieces of memory cells. A piece of memory mat is provided with reserve sub-word lines by 
four pieces much and reserve bit line pairs by two circuits much for relieving the defect, and 
the defect is relieved preferably for a complementary bit line for the parity bit and the memory 
cell of the parity bit. 
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fro TtfJ^tii Lft-§-^?^j*-r^ E C C [H]^ ^ , 

±IEiatSuv^;^:^'(i:, ±|H/^ y x ^ f h (w^rt; U/clB 

±IS>''^ y -r >r h (T^ISi^Si^^ ^tr 5 ;^ ^ y -tyutcj^Pfe 
t's' h^d^^^ELfc^-g-tcl^iJite^^itD!?- Kj|l:si twit's/ 

11^5^11 2 J ±f2tB1ifc t ^ (opar* 

4#ia -r e If 5^11 1 (T) ^^^4:I2tt S^Mo 

5^ h{^^i^;brN+ 1 iHijeiJiJctjfcorv'y r/utcAai 
im^^mA] ±is/^ y fc> hf^. ±iBigtfi:<7)^^ 

y-t/KDtBtit=^-Y''-^v'^tC^#iZitf7 
Sff*il2, ff5j^^3:5it;Jff5^Ji4<7)ii£S«:iaeS^mo 
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^n^*nig^o^^y-^5^ h y j/^^Kg^ne 

ifBAtii ;^ til SS^ ±IB;^ >'r pate ±f5E c c 

[H]ss;d^iag$nst>or*^5^^^4#®^-r6ff*^i5 

[lf*Jl7] ±ia;^^y r u-Yf^, 
u ^ 51 HI i ^ « t b n 6 1> o -C 5 r ^ 4# m -5 

1 0 o 0 1 ] 

RAM (^>'^A • r^-t;^ • p«^y) {c*5(j--5JJ?— X 
1 0 o o 2 ] 

^^RAMtCg^LTf^ . 1 9 9 6^2^12 5. BS"^ 
i/n r> tyt-tt^tT TB^^i/^ hn-i5^>^;j ^lOSM 
d^bSl 1 lH:d5^So ^T^c. ECC (^i9«^£UfTiEEHl 

— h -t^'-^$/:X (IEEE JORNAL OF SOLID-STATECIRCUI 
TS) VOL.25 No. 5, 10^, I990^CO -'A 50ns 16MbRAM wi 
th a 10ns DataRate and On Chip ECC* ib^h^^ 
[0 0 0 3] 
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[0 0 0 4 ] *^^5^^^(C:fcl^Tt^. ±lS(^J:p/^t2 

[0 0 0 5] r<0^|^(7>g6^t^, ^mmfiitK^^mif^^ 
[0 0 0 6 ] 

stt^op* ^ y -fe/u^^tf p« ^ y 5/ h o^g»ffl$:-^ h 
y ^^^^sagUT;^^ y r L->f ^i^feu. r f 

SStcJ: y -t/u^3^tf^UT. ECCIhJSSJcJ: 

^rt;LT^'9:g^fflfJjE^O/^y t's^ h^^^^UT 

^tTl^±faialt7^— ^^Sii^ tub. ^i^'d^-SE CClHlSSi: 

h listed 19 g|X.^7L:glHlS&^^<j-T±ia^^yx-< 

5^ h^£:JiiafBtgu^;?>^>$r$:^M.TAffi*X'^-5J:5lc-t- 
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[0 0 0 7 ] 

Pi$n7ii-:d^, z.<D%mm<r^^Mwu^^m.\t. ^^y 

[0 0 0 8] 4$tc^jps^n/.^v^;6^ ^^')^y-f\t. n 
ffiCi. }LU^mW^ y^<o&^\z^^^h^xmWL^k\^ 

tty{ci^ECC[Hi^:&^^t^ f^n. it^^{*f^5^:/(7>*i^t;ifa" 

oTAW;':?[hISSD I OB. RQ, CLK;&^ifig^tL5>o 

[0 0 0 9] #{c«|5i^ix/^vNd^. ±ts;^^yr L^Y^ 
oy^TiiQop^^ y-^ hjc^jrt^ufcX'x::!— yxDEc 

m^<n^^^^mz.X% ^<r>X9- K«|t7>5ltRaf^^iSit 

[0 0 10] jiia2o{c^#J^nf::;^^yr U'-r^i^, 

-So -5:tt^Sc, ^^y-^ y hMATO^Ii. ^*T-8 x i 
6X2=25 e^g-r^^^nSo 1 0(7>;^^ y hM 
ATt^. 5 1 2 X 5 1 2 2 5 K t's' hOfStt^lc^ 

[0 0 1 1 1 _ble;^^y-^5' hMATtCt^, ^^'t^.y 

y^m^=^')^^\^t^Wm.^^^y^y Vm^M^m^MzL 

[0 0 12] ±ia;^^y-r hMATra<7>-t r^;:^r v:/ 
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co;^^ y ^ hMATco±{iltC(^ . 4 t's/ 

[0 0 131 L/cd^-3T. ^ y T U-f 

^Ctlt^UT. }Lf)^hm\Z.9m<r>:^ -O'T^^^ (9MA) , 
8<@(7>p« -O-r (8MA) coj: y 

O;^^!; r 9 + 8 H- 9 + 8 + 9 -h 8 + 9 + 

9 = 6 9 h35^Atb:^j^ix. ±{|[|(7>p<^i; r u-'f ^T- 

li. 9 + 8 + 9 + 8 + 9 + 8 + 9 + 8 = 6 8 

[0014] JblBXv^^ — <5^XDEC^p<-r ^^!7— K K 
7 -r ^-^MWD tc J: t) tT:;^f^ (c^i^Ay r-IBg ^ S 8 fi 

[0015] ECCtHlSSl:^, Aa3;^tHlSS^Jil2p«^y T 
U'-r^^cT^rat-^r^EU, 1 2 8 t^s/ h(Dm>fs:r-o^^ii 

±iE3llR^nfcl 3 7^g(?:>p<^y "t/u{c|Etic^iir'5o 

I?. ±121 3 7 t'j/ homtef^^tli^ 
tLfc^^fcbUft^t^, EcciHii^tcA;^?^^:, cr-r 

ilrtrt^ 1 2 8 fc> h<r>'f—^^mt^^-^^o 

[0016] T^mt^mm-t. m\z.i^m^infi:\^^m. 
i-j\-/->^jrjy^^^mnvsc^^^. ±l5i2 8t'^ 

h<D^—^^ \ 6 h-ro8[i]tc5^«tTv'y r/UtCA 

SC<DfcJ^>tC, 1 2 8 h:'^' hOlBl^v"— ^^^»^^"t-'5l2 

15 9 hd>b/.tS^^y t*?/ h^|5t§-r-6l2ttIlIS& 
:d^tt;tiD^ix5o /^•y x>r e's/ h*rl2ti-t-5;<^ 

y-tr^K7»:Pfe$:^tl3-t- ^fca^tc. x >^ h K<7>^^{c 
i: "9 , ±|SECC[H]^(r>Sif^4r«S!i(cUTl 3 7 t> h 

[00171 r K^:^ft^i:af^^- Ffs-^tt. 4#{c«J 



(4) 4$P¥l 0-326497 

e 

S^iS^ft^C LK;&^A;t/ ^iX, ^ n 5/ fi-^c L K 

>y<::^ (Rajnbus)tt^t>:m^brfct><^i:^ixSo 
[0 0 18] ±1B(7>J: 5tc:<$^-r-^^: s/^My^^y-t/^* 

^^tLTt>, ^ixt>ECClHlSStCct t9«^^-±Sr 

>''"<;^tt#-C(0>''^>5r h ^=^iyh^J —t^i&m 

[0019] 02(c|^. ±fS;/^ y-^s/ hOp^-O-r? — 

y^mt^^^ixxy^-^^. nmz^^^^xvx. i-^^t\.x2 

T^ay^^^V-- KillMWL 0 ^MWL Id^^^tUTl^ 

^(Do^<o2m(r>^^v-\'mt^\t^t\^xm7f^ 

30 ^^»1 — 7 (75'^f^-8*(7?i^:/:7- \ 0(D;^^ y 

- ¥ \^ "7 ^<(oR^m) tcgag^ns^^i -7 ^R^i^ 

^■<SWDJ^, -?rn^*'il-(c Lfcfc*cOy<^ y :/c3 J/ ^ tD 
[0 0 2 0 ] iiscoj: 5{-;=<^y r u>f bri^. ;^ -r 

^@6<3tci:i4o{c»tj-ibn-5r ^ i:/jrSo JilS<oi:5(c 
i^-:/!?" Ki||^{^^0~6 i:ffi»i'-7{;i5S^t:r, ^n^* 

®-r^«jS;T-(i. j^^^y-t/KDiagtc^&hJ-^rss^g^jc 

< i^-YTr^ h'r^:Ltii^X^^. 

[0 0 2 1 ] ±ISi^>^I7- K K^-r^<SWD«:, 4*:(0 
5^? i^y!7- Kill 0-6 (1-7) {CMLT^iitC3gS^ft# 
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K^^bnSo -^y^-h^miKmrxn. fxo~fx7 

3ltRi||FXO'-FX6^f5iifB{Ji||S?iJ<?5it-:^l7— K K^-Y 

X i~FX 7d^±ia-S^ie:?uoi^:/i7- k K^-Y^-^i-? 
Fxo — Fx/I^, r u^coj^is^r-ii^ziiicr)^® 

;iM2lc:j: O^fife^tl-Sp^ YVC?— KillMWL O—MW 
10 0 2 2] Iil3tc(^. JifSp<-Y>!7— Kll^-fer>';^r 

[0 0 2 3] PHr-fi, '^m^inx\^^^t^±n?^^>^9 

-5 J: 5(C+Sttt:V hill (Pair Bit Line);&^^i^ bnSo 

[0 0 2 4] ±m(DX ^\Z^^V^n >y^(DmmiC'^>' 

SS&gtc+iffi 2/ hiSS^Sa® boo, -fe:>';?^r 
> :r s A ^ ?g jS-r s 5g ^ r ^ 5ii^-r s ^ r- ^ s 

^ixSo 2/^MOSFETco>$!^— hi:*. 

-7^=1— y (COLUMN DEC0RDER)O3ltRft#:&^Cx.ibtuS;^? 

^ Y s {cs^ ^ n s o 
[0 0 2 5] a4{ct:i, ±iap<^y-^s/ h(?5-t v;:^r >- 

nag $ v;^ r v:/ s A ^ ^ixicHai bTt iDissd? 
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[0 0 2 6 ] </-r:^^: y -t/H^i, ±15 1 o(7) 

^M>^y -tyi^t:*. r Ku:^3lJRMOSFETQmi:fa 

FETQmOy- hl^, Ki^SWLt^®^^ 
iX. r COMO S F E TQmtO K U-^ V-d^tf 5/ hiSlB L(C 

>^51tRMO S F E TQmCO l^flt^jE^ff ttSS < 
/ci^mffiV P P ^: ^tl-So 

[0 0 2 7 ] ^i^-r$-fe>':'^r >r^^f^^l^jffmjEVD 
LT-iiif^^-i^-Sct 5 ■t>';:^r ^^r^fcj: ipti 

20 IEI7- Kjg|<^aliRU^/l-(C^j^;b/rSSmjffVP P(iVD 

^-TJ: 5^c^^f(ciag^i^. hia<7>^^^-<7V;^^ 
OSFETQli:Q2{Cj: t? T >- ^^O^tt^^O 

[0 0 2 8] -fe r >':/cr>mteiHig&[^, h ^ K u 

JO /UMOifiiilMO S F E TQ 5, Q 6 S.tJ^ P Y V^-Zl-M 
OtiijilMO S F E TMO S F E T Q 7, QSf)^hmfi^^ 
n-5o Nf^^V'^yu^MO S F E TQ 5 Q 6 — ;^ 

MOSFETQ 7 8(oy— ^iiv— >^j8lcs 
pf^^SS^HSo ±ia*iiy— ;^iScsN^cspic 

t^. ^n^'tt^'^!^-;^^ 5/f^MOSFETd^^(tbtt 

FETQ 5 6 t^y — ;^:&^Si^^nfc*iiy — J^ii^C 

OSFETQl2^Ql 3 tc J: 19 ^tfemteJc^ffi: L:fcl!i 
[0 0 2 9 ] 4#{c*JPl$tt/^i^d^ iiap^^^-^/uM 

(7>iii®MO SFETQ7^Q8C0 y — :^ d^^jgg^ixyt* 

iSy-:^jSlc s p(ct^. _blciAtD(0^ D;:^:r:y rfc^it 
bttfc;^"' K 7 Y p ^ v^^uMco/^ !7 — M 

OSFETQl 5^. JilBF^H5@jEVD L ^rtt^^-T^N 
^ >:^/um<7>^^9 —MO S F E TQ 1 6 btt 



(e) 

yi^UMOS FETQ 1 4 icj: K>mf&^titi^ ^ v:/^]^ 
VDDC L P^^ffll^^bt^'5c :i<^MO S F E TQ 1 4 O 

tm^^tl. _hIBMO S FETQ 1 4>^:y — ;^:7 5^u r; 

LTMOS FETQ 1 4 O L# l^M^JE5>/c (j-^ST bfc 
^J' ^ V D D C L P ^J^fS.'t^. 

[0 0 3 0] Jbfa#ffmffVPPl:i. f^-^-v^7}?:/yiH] 

TQ 1 40L^l^M^iE(^. y-fer/K7>T KU-^^olfi^ 
MO S F E TQmtCtfc-tTtel/MS l^MmjffilC?!^^^ 
nrifc*?. i:ia^^>'^mjEVDDCLP^^S^)2. 9V 
(7)J: 5?^^S^{b^i^fc^miE^^■r5o MOSFETQ2 
6(^, y-^J^mg^^^S&^J^^-rSMOSFET-C^t). 

DC L P:&^-^:t btt-6ii*lMO S F E TQ 7 , QQ(D^< 20 
[0 0 3 1 ] Z.<0%m.m^\t. ±.U<OXoti:^9>'^m 

^-t--5P^-¥>'tvuSO/^7— MOSFETQ 1 5 t. 
V^^r >>^(DP^-^ ^^^^/UMt^iiiPiMO S F ETQ 

^^NWELLtcji^jS-t-S^i:t>tc, r;^ma 
^ Lr±iB^ ^>':/mffVDDC L p^#^^-r^t>coT- 

OSFETQ7^Q8 V — :^j||C S P d^jfeOSi 

^^mffiVDL^-^:t'5^^!7— MOSFETQ 1 6t:i. N 
^^>^/umt Lri:l2;t-''<— K^^:/ffl(^MO S F 

ETQ 1 4 tmfs.mz.i^mvxmf^-r^. 

[0 0 3 2] JilBNf^-^V^^^/UMO^^^y— MOSFET 
AP2I^, ±IBP5^-Y >'^>yuSMO S F E TQ 1 5 

-So 0*19, Stliat^i: 51CVDDCLPI1. J!i^+2. 9 

n *^)2. 9 Vgft*e#>'5<^T% ±15 P ^ ^-^^^^M 
MOSFETQ 1 5$::r>^ib^^tc^-^t:5:i^:;&^X-^Si: 
^t>tC, ±faNf^-y V^/i-MMO S F E TQ 1 6 

[0 0 3 3 1 ±ia-fe:>'>^r>'>^<omtti5is&(7>Am;^y- 
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^Wi^-r^:^-^ ixf^MOSFETQ 9i:Q 1 0:d>b/^^ 

0 9-01 loy- h(^, *iii^nJ^-y-^^ft^B L 

EQ;&^#t^$n-5o ro:/i;^^-v>fS-§-BLEQSr?^ 
yuSMOS FETQ 1 8*K*^r. ^OiffeT^^^ ^iS 

IC^ttbixfcNf^-W^^yu^MO S FETQ 1 8>£r;f 
4^M(CLr±fET/'i; ^-y-v^lHS&^^jS-f ^MOS F E 

TQ9-Q 1 \ ^^mz,^y^mz,^'om^^^b\z.'^ 

[0 0 3 4 ] cntC^bT, f^-¥-v^Sif^^S:§^*§^ 
it-eff-f-^J^^-r-SP^^^-t^/^MMOSFETQ 1 7 

;6^^5(Or-, f&i^B L EQcoic-^±:&^^i^it(::-f S 

{wKtt bn^P^-Y^-^/'^MMO SFETI^. ±12;^— 
K^^':/fflO/^!7— MO S F ETQ 1 5 (O^i^hf^ 

osFET(^, ?fe{ci5iK-rs;^-r >'Afcb;t^llMi o(d;^ 

^ I O SW^^i^Sc-rSMO S F ETQ 2 4, Q 

2 5^t/^iiA:^?illM I o^F^^mHvDL{c:/y 

>^y ^-r-v^tilSS^^^-t-SMO S FETl^ 

r-^-5o ;itiiboNM[>=r:/i-^^(^ii> ±fa±favDD 
iaiS(7>NM!^:ii/^^*^i:^i^'9. y :^c^^9^^:S^ 

[0 0 3 5] -fer>';?;r >'T^(7>^ttlHlSSt:i, v-acT— 
^ 5'^MO SFETQ3^Q4 ^> LT:&iII Oi^ U 

S/^MO SFETQ12iQl3(i. ^"7 J^:^^ 

ttj^iHL I o{ci^^^-ti:5o myL\^. tEm<7y^^ri^^ 

^yco^il^^^r— K^-r s/f'MO SFETQ3^Q4 

a;*jy-Kt^, ±|E:fc{I10ffiMt's^ h«SBL, /BLtC 

7t;^^y-fe/K^!»/hft-?-^ti*IU. ±15;«;^ ^yf" 
[HlSS^ilLrn— ;i&/l.Afcti;^i^L I Otcex.Sc ±l5n 
— :*/uAtii*iSlL I 0(i, -te;^cr>^ a;^3i y rtcKtt fe) 
ixySiN^^^'^/l-MMOS FETQ 19^2 0&Uf±ia 
Pf^^V^/L-MMO S FETQ24i:Q2 5;6^b/^S>^ 

s/f^iHiss I osw$:^rur±ia(7>;^-r vr >'^MA6o 
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[0 0 3 6 ] i^>^!7- Ki^l^aiHlKSWDIi, ^05"^ 

^i^^^(DNS»>:x/u|i^DWE LL (vpp) 

^tlTtP^-y >'^»'l-SMO S F E TQ 2 1 ^ , :d^f)^^V 
WELLt^(C?^^^n^PM(>:=:/^iaiSPWELL (V 
BB) {C^;*$n/:iNf"-Y>'^>>'^MMOSFETQ 2 2 

(i. 4#(c*JPS^n/jri^;&^, fj|5lil2lc^LfcJ: 5?t^i^:/ 

y-y'j/ hcor KU;^altRMOSFETQmt>, ilEDW 
ELLf^|C?^^^n-5PM^>3:y^^^PWELL (VB 
B) {Cj^jS^ixSt^O-f *>5o 

[0 0 3 7] gisici^. ±fap<^y r i/^f^^Ecciii 

SS (?5 P ^ ^ K §^ -r fc 46 CO ttt :/ o J. H ^ ^ ^ tt r I ^ 

{cMUr^tH 6 0i^^T^'>r S AY1--S AYI 6;&^ 
M-<ibtt7t^tH 6fflO;<^li-^?/ hMAT;^^^^^^ 

[0 0 3 8] i^:/r U'-i' s AY 1 {c^^'j^^nn^^ct 5 
(c, h*lBLO-:*r{cp<^y -fer/L-CELL^a^gl^^ 
-&>';^r v-^/s A{cj:oT^<7>^^i±jUft-^3&5ti*i 

[0 0 3 9] mt&m 1 oiijfe«^ijr-i^ > ft^^ b-c^»j^e*) 

(C^^nTl^-5i^:/r U'-Y S AY 1 {Cl^, S^CO;^^^ 

S AY 2~ S AY 4 SAY 15i:SAYl6:d^b 

(i. ^n^'tL9 If 8 9 t'^/ h 8 t> 

[0 0 4 0] ±ia(7>j: 6^i(^)i^'/r u>< s AYi 

-A:y y-s i~s 9{cgg^^n'5o 4#(c«ps^n/i:i^ 
3&^. rcD|li&«ri|(7>ECC[H]SSI^. >^^(n2S^'9*^^m^ 



T) 4#P^ 10-326497 

12 

o^t?, 1 2 8 t'?/ h(7>fSatf 5^ ht-^Ur 8 hTj/ hCO 

[0 0 4 1 ] ^0«j*T-f^. -ffS t^S/ h 1 2 8{C^LT 
n^^<Otfl:^. 0*t), j/^SR AM^T- 

1^, -itat'i^ h^(c3!^f br*^7%sS(7>ffiffi$rti;dD^-^i: 

R A M ^ ^ A Hi :^ [h] ^ O ra { C E C C [Hi SIS ^S: ^ i t ^ ^ V ^ 

[0 04 2 ] JilaECClHlSSr*!^, ^^iZi^^lilf^CO^^ 
ICl^l 2 8 \fy \^t-hf£:^mn\^'y hlC^UT±|59 If 

ic>?^Y':f-5: j^^MRAM^tc^^iitPo fi^tubaf^to 

f:il 3 7 tf 5^ h<75M^mbft-§-CO 5^, ±iai2 8lfiy 

«rfflv^r^i3«iffi^rriE^ffoT i 2 s if ^ ht^hf^:^ 

[0 0 4 3] ECC[Hl£&c7>tli^)^l-(^, Sme*)^ilfp[Hl 

SS(OJ: hlUifeSi — 1 2 Sd^^tj-f^n, F'Jx.(^e/ 

^^r^L7t'tS^tf s; hl^^>9:&^«li'^i: LT p< ^ y b 

y ibs^^tb ^n/cft-§-^^i£-r s c ^ <t ^ie 

Urtli;^^ixS. rtltCctt?. v^— O—D 1 2 7 (D 

1 2 8 t's/ hto^t^t's' V\t. M:^2 t's/ h^r-c7>^"0 

[0 0 4 4] 116 _b|B^ 101 0(7);^ ^ y h 

^^y-^?/ Mi. ftifs<7>J:5(-5 1 2*Oi^:/!7- 
5 1 2^o+i:^b's/ hilld^ibSfife^nSo ±iB(Oi: 

(7>/cJi)tC4;*:»(D^{i<7)-^>^!7— KiHRWL^it 
2[E]!^»<D^{ii(7>t*S/ hi^RB L (2X9^!^) i^^tt b 

40 [0 0 4 5] pl-p* ^ y 5^ h(c(i, y<V'r>c 

(7>J: 5t-17-- Fi^^-f^f-M-^^ibiXT^cl 6 ^ y 

ho 5*?, 9ffl(Dp«^ y -vs/ ht^^muTiis^-^yx^f 

T:/r^9MA3&^^<t ib4x-5JiJtOp<^y^?/ hMAT(c:fc 
t/^r. ±iEi tf 5/ h<5o{c^«^-ii:r±iaz^ y7^>f If 5^ 
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[0 0 4 6 ] z.<ryX.oftfm<^v—¥WL'^^^<o\i^yh 

^^tU-rS^, ±ia:^mi7- Kigl^^St's/ 
(Op<^y-fe:/KD:XPfeJ: 9 y ^ h O;^ ^ y 

[0 0 4 7 ] 0 7icii:. ::(D^e^(c«^^^^2^iait^a 

[0 04 8] _bfao<i; 5 l-E CC[iISSi6^F^^^ti.ri/^co 
ffltfiOllJfe^iJ'Cf^ 1 2 8 fcV hA^ib?'£S*IS^ h 

^®jf^:&5^t^^ix, 1 2 8 e?/ hd-ib^^tS^^iZ^^ft-e- 
iO^^'Oi^^n, ECClHli^lCj:t?>'^yx^ t^J' hO^^ 
^d^trt^-^irrT^^y-fe/i-^t-l^i 3 7 h(0^&r-^# 

[0 0 4 91 ElStCl^. CO^§qiC#S^^^*:|5lt^g^ 

l^-So Cl(;>^m«?'J(?^4^**IBlti5^gli. ^>'/<;^ (Ram 
bus) l<0^>'^$'-:7:ii^;?^{C?iML/cgS;9'WU^-r 

-i-BusCtxl {Cli: t?/^>^^— 9 t'ix hOT^— 

tOJ: s^^MR AM^<7>fg^aiL^. ECC 

lHl^Ol!lf^:b^^T*:>KT. ilSECClHl^^iiUrm;^!^ 

nfcl 2 8 t*^ vt^hfii^m^m'^<r>f—^\^\^ 

h-:5o*^8lHllc5><^rv'y r/U^C'r'-^/^>5r?' 



(8) 0-326497 

14 

1^, 5/^ft-§-CLK(Di:'^_h;&^0 i:5i:^,T:6^'9tc|^ 

n s /irb 2 5 OMH z (7>i: 0 ft-^'^x<7:>^ — 
[0 0 5 0] ^9{cf^. - (;>^?^{c>(S5*««^lsteiSg 

:^ (Rambus) l^e^cSLfc^:^-'-^;^ (Rambus) 2 CO ^ 

10 ri^So (Rambus) 2 r-li, 3 > h o — yl^fs -^^)^«E9& ^ 
ix, 8 2/ h;5^ib/,^'5 y hft-^RQ 0 —RQ 7 0 

5 t,(7>3 hcoft#RQ 7 - 5;&^X5^ft-§-i: ^tLT, 
^yur-XT K u::^coll"9 32i^^^i^bT^< 6i^ 

-r ^/i-^^'^brxr K^';^AX^?5A:^^^T5o 
[0 0 5 1 ] ±fB8 h^^b?:i:5 y hft#RQ 
O~RQ7(O5^a0 5 fj/ h<7)ft#RQ 4 -0;6^Y?S 

J^< 3i^^ ^/^-^/^^^MOYr KU:^ AY (H) ^^"9^2^ 

^/u-ra [^ilOYT Fu:^ AY (L) ^^i^iZ^tfo 
[0 0 5 2] 1^^ (A) x\%. ±|Bx^r Ku:^oiSi'9 

-So 0*19, 5 t-X?^^ Y^co^r^- h /i-^'^^ 

^S/h2<J:>9p<^y -fcyKD^PiR^rffoT 1 2 8 5/ ho 
•tf^i^'s^ h^ECC[HlSS^ilbrffi;^?^-i^r> ^tt^fflfS 
l^^tci 6 trv h-ro8iHitc^ttx->'y r/Kctn;^?^-^ 

•5c ClO^tC, cn^- h ;U/-^>5r-/ h 2Cr);;9^^A;tl-t'5 

'mm^t'^m'o^TLh^. nxix 2 8 ho^^au 

28X64 = 8192 tfj/ h OgS^tb L.Jd^'^Tt^Cl ^ tt 
5c 

[0 0 5 3] l^H (B) T-l^, tUlSIlS ^P«t::±iax 

iiff-r5t>(^T-*>5o rtutcj:!?, }Lmms<r>'mmmt 

40 IS< 12 8^3/ hd^ib ^'.^ 5 ^^ffiU(7> 7=^—^5' 

^^rl 6 h-^o8I3lC:J>*tf v-y T/K^^— iJ^-'^^?^ 
h ^ Lr£H;^^-tir5:i ^;6^r-#5c J: 5 ^'^ct'— ^ 

/^;^i:(7>Atl3;^Sif^l^, c ^ ft^c l K(?^i£^_h;&^ 
t) ^:i:■fe,Tii^'9{c^^S3Lr^T^i^5o 'P'J:tI;^. n $/ ^ 

ft-^CLK(Dl^^;6^ 2. 5 n s ;^j^b4 0 O MH z <0 X. 

[0 0 5 4] ^io{c«:. :i<D^§^(c#.5^©{*iae$? 
®{c:^{t5x;^ h^- FT-ogt^WLS)f^^'< 

5i? n5p«^y-^/i-o>:pfe(o^ii^£:^^^tii-r5vsii6ict^. jiis 
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HJfe^'JTM^i, ^10 (A) (omX'lt. =ti^ b r^—/^^^^ 
rxhllc^Bi^r. y hfg-§-RQ 7 - 5 

10 0 5 5] Jiiar^ h^— Kr-*>-6c^;6^b±taEc 
^^y^>5r 5/ htwioi^T 1 6 t's^ b-f^smci^iixmtt 

1^, t"— ^^^^iy ht^ 9i^^^/^)«>^b?;c'3. 1 6 t V h 

•f o8[i]{c5)^«j'rv'y r/i-diiia 1 2 8 ho-ttat* 

[0056] ^10 (B) X\^. #I|5S8 ^[^«lC±ia 
>' h P— y'U/^'^^s/ h 1 h D— h 2 ^(^P^ 

;uy-?>5rv^ htci: i^x:^ h^— KOfe^tlib^— K-^#>^ 

hft#d^±r otc^ixr 1 2 8 t^s/ hs&^bJtc^-lS^t'ix 

^j\-^^'^\^xmt)^ti^o 
[0 0 5 7] h^— Y^x<D'mt'i2^^W}i^n. ±.um 

— /$ry^/r-/ h{wj3^.^r 1 2 8 f?/ h3&>ib?!t6'lf^t:'^ h 

^sinKc^^tj-rv-y T/i-{cA;bbfc^tc, 9 t'tx h^^b 
^^oyt^t^^^^-ti:^o ^br. cn^o 1 3 7 h:6^ 

fe. /i: -5 ^ ^ 52^ ^ If SI ^ ^ o ^ ^ E C C tHl SS :^ - b X 
[0 0 5 8] Si tatii^v^^^^o— |l^S^?'J<ota 

i$^RGO/^l'»URG 1 501 Q@<Diyi>:!^^ii^h^f^^ 
^l^v;^>^i5^RG 0~RG 1 5(;3:, ^tl'etl^n^ 
5/ h*rfatg$-tir5ytJi)tce'> hB Od-bJiiaB 7 oiait 
Ifi]^^^^*?. ±fSx:^ h^— K^ox^y x-f f s/ hOA 
W;t^^07t^^(cui/:^^5^RGO'-RG8{c^o^^r t*?/ hB 50 
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[0 0 5 9 ] ±|a^&U'v?::^;5'RG O—RG 1 5 O^ISig 
[USSB O-B 7(i, ^n^-n-lSffit's/ hD 0~D 1 2 7 

^ Lr0^L;^^i^/^^ \^/\-m^F^<Oy^^ y^^ir\^x±. 

iSECClHlSS^SJgg^n^o ^fc, U->;:^^^RGO-R 
G8 0|5ttlEli^B 8 1^, JilB/^^ l^/l-Ki^^^O;^^ 

ECClHlSS«:;^/^'—r-5ff-§-JS£S^iibr±:l5y'f 

5/^^SRAM§^co±fa/^y f h^oAffi;^;^ 

{C^^^n-So ±|E^U'v?;^^5^RG0~RG 1 SOfSlg 
IH1S&B0-'B7 (B8) li. ^/y T/^Atl^;b«■^DO--' 
Dl 50^n^*ix(C^LTg!^U/^l^i/y r/l-aMtR:^-f 

5/ ^ ^ L r ^il {cigi^ ^ n s o 

[ 0 0 6 0 1 Jil3>'-^^ U/Utei^;^^ S/f"!*, g^^tHLSl 
f^o^ # {cli:E C ClHlSS{c J: D ^ I? l^^tUniEd^^T L/C 
<5^>r ^: >'^T-::^i-V'*^^l^^n-C, ECC[HISSOffi:^^l:Jb 

o^^{ci^. ±fBiatii/i^:^^t-^brv'y r/nc'ita 

•(SStf ?/ h^-'-^^ ^'/^^CECC[E]^&{^A*^•^i^So x:^ 
h^— KO^^. ±|B/^^ u/uS32^;=^Y s/^l:i, JilBE 

c c m^tmvFt^^M ^ n s ts: <o t- jbis ^ r c 

[0 0 6 1] iiBi^y r/uteil^:^ Y ^/^Ci, ±tB^ P y 

m-^^m»ii^y h ^iirrJiiaiEt^^sssB o~b 8tc^t£t; 

[0 0 6 2 1 Jiiscoj: p^'^v^y r/i-A£ii;fci:fe'5^TM^, 1 
2 8 ti^5/ hco5-^o4#^oi 6 e?/ h<7>;2^^^H-r5 J: 

ptCt:,T'^ -So 19 , t2ttU'^^;^^(C|:il 2 8 t'?/ h 

h(o^^^^i^z.xy^-r^ y^mRAMm^uw^^-^ 
^mt^^mr^x^^:it^m^\^. -^totku^^^a 

;^j-r'5o :io^J^fe'eii,^^iZ^^g&^^o^^(c^-tc:8 
-t^Y^/^(c::9^t^TA;'J-r'5^r^;S^^S&T-#S>or^ SSit 

[0 0 6 3] Ji|SlaigcI^v^;^:^^RGO'-RG 1 5^tvS 
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•^^ ^/u^xmti^^^t^^o9c?^ti^m\^<Dm^mrf 

»:U^^W:<D^^xno'i><^X'h^XhX^^t^. Wt^m 

[0 0 6 4] gii2{ci^. z.<D^m\z%^^nwu^m 

mm<r>^mi^U^mW:X\'i. p«^yr u^ — iHl^i:, 
:k^^^>^n'^ (1 3 7, 1 2 8) <D^?-§-/^g-^lHlM;d^ 
b?!t5ECClH]l^^. 1 2 8 t'i/ h+ 9 hCOU-v^;^ 
^[Hl^^^i:trAtii:^[Hl^&) J: ij^iS^n^tjCor- 
i5^t7?Affi;^t UT(^±lSC0<t 1 2 8 f b^^Xn 

[0 0 6 5] Ji|BO|^]S£^l);!>^*b#t?ix6f^ffl^^I^. T 
(1) -7 h y 5^i!^;^g£g^ixr?iSffi^(7);7t^y-t/u 

iEfflco/^y x>f h i:^^m:ur±isp<^ y -fe/utc^ 

C C im^tc^^^ LT ^ 19 «tli ^ fTaE^^Tl^^-blBlBl^v^- 
it. ±|H€-;^^y -^5^ htc(^^S!7- K^X(i:^StV 

TbgEi^^KitriiiB^^y T^^r 5/ h^i:i5S-r^p«^ y 

6^?:c:>cPfe«?er3&^-^tglc/£-5^ ^ t>(^ECCIallS{cJ: ^ 
— xy :7Us/v'3.^aj^y7^ h^7 — t^cS'C^ so*^ 

[0 0 6 61 (2) ±|5|StgUv>;^>5'^^a«^i:(5^ 
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[0 0 6 7 ] (3) iieiSt^Uv^:^^ ^^^i^^^*^ 

^ t's/ h(cMJEt;LrN+ KHueiJitctrPT^rorv-y t^kc 

[0 0 6 8] (4) JtM^<')'r^\z*yh^^^(0;^^ 
y-^-; h{c^{te?tt5;^^.y-fe/i-{w^^^LrfStt$-ti:5 

[0 0 6 9] (5) ±|5^^y-t:/ui: bTy^-:^^ 

J: 19. ECC[HlS&'^^cPfe*:«rim£S^^^ boo, /h^/.^ 

[o'o7 0] (6) ±M}^'^')r}y^t\^xn^\^t 
3?iJ:^f^(-^tt^'mt*(?^;^^y-^ hdW h y ?/^;^gS 

j<7 ^>'r>':/^<7>p^{cJblSECClill&S^gag^-&^^ ^ 
T*^. ^^t(Df^X\i^.if^>'fy(:y^^'^y Ki:^^y — H 

[0 0 7 1 ] (7) ±.u^'^')ri^H tx^x^UW^ 
y^<D^^mz^^^x }LUm:^mzf^-:>xy.^(or 

[0 0 7 2] (8) ±Mxmt^\^^\z'^^f\^^'f—^ 
\z.mM\^x±.'^'m^y^i^:^^ t<omx-y^) r )\-\z,^—^ 

-Sft-g-l^. y hft-§-<7>Ja^-&*^-^<fc >9 A;^-r^- 

[0 0 7 31 ^}iL^^^^x'ofs:^f\^it.wm^'mMm\z. 

50 £-5^A<$6<]{cSi§^L7t:&^ *:®5l§^rit5fail5fe«^'J{^Pfi 
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foort>J:^\ !gioj:5?;er u^^i^Sctc^ii^r, 20 

10 0 7 4] AW;tJ-r ^;^(^> -y^^u-j-::^ 

IBOJ: 1 2 8 fc's/ h t><^^'-^^Atli*^-^i:Si:. 

^ tti L:&^tf tyth^^mwu^mw: \ziA< mm x^^h<r> 

[0 0 7 5 ] 

" Fj^jit^^Sfc's/ \^m^^m<^^- YUx\t'f^<D\f 

y hj^(^-g)i9mx.-57L:^li]K^^*t"C±tB/^y ^ 
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[iifficoffim?:^^?^] 

[0 2] glltD^^y-vj; hoy K^^i^:/17 

So 

[04] mx<0;^=^^) y h<7:)ir >'>^r 
jilia [1 ^ O — ^Jfe^'J ^ ^-^^^ [Hi ^ 0 T- S o 



^53 [U ^ — ^JS^'J 5: ;T;TS#|i iHi gci S c 

[^5] 0 i(7>p«^y r U'-r^^Ecciii^(^l9^^^ 

[0 6] 0 1 <7? 1 OCO;^ ^ y J' h*^— HJS^'J^^'t'^ 

[0 9] r o^pj{c>pss*3»«^fati^g(?5Ht^m*^-^ 
[010] r(D^pjt;i^s**<*fBfe^gt^*5itSx:^ 

[011] r cO^B^lc>^S^^^z^f5ti£l§t^^tt bi^^ 
[012] :i<o^0^{c^s^^f4:|5teiglS*7:>^^^J^0 

MAT-'-p^^y-^S^ S A •-fe:>';^r SWD" 
^^^17^ K^^y^^ XDE C-' X-r =1 — MWD-" 

y >r F K^-Y-'-^, MA-*;^ ^ >r ydec 

...Y7^^-y. ECC"'^"9^fflrriE[pl^, DIOB-- 

Atti;^lH]|^. p S C"-/^^ u-zi^Xv^y T/i-^^g|[HlSS, M 

WLl~MWLn"j?<^Vl7-F^, SWL 0 "i^T/ !7 
-Fi^. L I 0"'n-^ylxAm:t?«l. M I 0-;^Y>'A 
mtl^. SAYl-SAYl 6■••i^:/Tlx^. Sl-S 
9"-v^:/ Fd— y — , RWL-"7LfiI?— F^, RB 
L--'7C:^t:*s/ hH. R G 0 ~R G 1 5 •••fSit U v^;=^ i?^ , 
B I'-B 8-"ISit[l]^, 01—02 5-MOSFETo 



(12) 4^^¥l 0-326497 



mi] 




me 



EX- 



HIVT 



[[^6 ] 








































m 






















' J- 












SITD 


J* 






ESL 












A 


a SA 




i K 




i 



[@2] 




.MWL0(lt2} 



[117 1 1^11] 




(13) 



4#IB^1 0-326497 



[US] 



[05] 



LIO 



o 
o 



YS- 



SA 



YS- 



E! 



SA 



/I 



LIO 



ISAM 



SA 



SA 



SWD 



MWD 



ROW DECOROm 



ECC 



UIO 



ID 



3A1 
1 



XPBC 



110 
YDBC 



SAY2 



SAYS 



SAT4 



SAYS 
SAYU 



SAY15 



SAY16 



SI 



S3 



S4 



S6 



S7 



S8 



59 




104] 



VPPHLQ14 



VDDCLP 



DIBLLCVPP) 



i PIELLCVBB) i 



/SAPI 



CTODCIP) 



YDD 



SlfD— * 




BLEQ 



MTBLLCWP) 



PIELLCVHB) 



WBacvpp) 



[[^8] 



BusCtU / y 7 V i ■ 



B«^lS fcfHOOOOOOoi 6000(XXXX)00()— 



(14) 



10-326497 



im9] 



(A) 



DQ — 



(B) 



2. 5ii&(4001Sz) 

EQ(4-o>— 

PQ ; WOP <Ttt 



> 1 



r i 



[Hi 0 ] 



(A) 



' vOiiliif — ■ — j— j 1 ; 



KK4-0) ^ 

DQ 



i)O©OO0©(p- 



-I 



5 UCM]^ 



(B) 



fiQ(4-o: 



'f 1 



1^12] 



mi 2 




